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Introduction 32
Sulphuric acid and sulphate aerosols are essential precursors for cloud formation over the oceans 33 Radon ( 222 Rn) and lead ( 212 Pb) isotope concentrations were determined using the active deposit 105 method. The absolute error is estimated to be in the order of 20% (Polian et al., 1986; Biraud et 106 al., 2000) . 107
Backward trajectories up to 96 hours were calculated, using the National Oceanic and 108
Atmospheric Administration (NOAA) hybrid single-particle lagrangian integrated trajectory 109 (HY-SPLIT) model ((Draxler and Hess, 1997). Trajectories were calculated for every hour at 110 three different altitudes: 1000, 500 and 20 meters above ground level (AGL). 111 between 190º and 300º). The air mass trajectories gradually shifted from north to west, and from 120 04:00 UTC had passed over Iceland approximately three days earlier before reaching Mace Head 121 (Fig. 1) Iceland. Using the time period of 11 hours and the 3.4 Pg/m 3 increase in nss-sulphate levels we 149 estimated the total sulphur flux from Icelandic volcanoes assuming that all SO 2 had been 150 converted to sulphate. The measured increase in concentration was multiplied by the total 151 volume of the plume which could be derived using the FLEXPART model (Stohl et al., 2005) . 152
The mixed layer height was assumed to be 1 km. We calculated a sulphur flux of 820 t S/d. 
Volcanic aerosol acidity 158
The sulphate particles were only partially neutralized by ammonium based on the results 159 obtained by both the Q-AMS and the Volatility Hygroscopic Tandem Differential Mobility 160 Analyzer (VHTDMA). Q-AMS measured at least 35% of the total sulphate mass being a pure 161 sulphuric acid (Fig. 3 ) while according to VHTDMA, H 2 SO 4 constituted about 26% of total 162 sulphate volume in 50nm particles. 163
The modified marine air flow touching the west coast of Ireland (Fig. 1a) in conjunction with 164 northerly wind direction brought nearly neutralized sulphate particles in the form of ammonium 165 sulphate and bisulphate (00:00 UTC -01:00 UTC, Fig. 3 ). However, with trajectories shifting to 166 the west and air masses coming from the marine sector (Fig. 1b, c) , the degree of neutralization volumes of H 2 SO 4 and (NH 4 ) 3 H(SO 4 ) 2 were calculated from the initial particle diameters and 182 particle diameters at 150ºC and 220ºC. These volumes were converted to mole numbers using 183 density and molecular weight. The density of H 2 SO 4 was calculated according to the 184 parameterisation of Tang (1996) . Finally, considering the stoichiometry of letovicite the 185 ammonium to sulphate ratio was calculated to be 110.5%. 186
However, with respect to particle size the Q-AMS covered the 40-1000 nm diameter range of 187 particles, whereas VHTDMA measured the composition of only 50 nm particles at that time. Consistent with these properties our measurements showed a good correlation between light 217 absorption and both back and total (back plus forward) scattering coefficients (Fig. 6) . Several 218 previous studies demonstrated that dust events increased scattering coefficients and 219 nephelometer could be used as a good indicator of dust particle advection (Ichoku C , 2006) . During advection of Icelandic dust to Mace Head , the 221 total scattering coefficient followed similar trends at all three wavelengths (450, 550, 700 nm) 222 whereas the backscattering coefficient was more spread between different wavelengths of light 223 although they showed a similar time trend. These differences between wavelengths became 224 significant (~15-20%) when the fraction of the organic aerosol material increased (12:00-13:00 225 UTC, 20:00-21:00 UTC) showing an inhomogeneous particle size distribution. In addition, 226 Figure 6 shows that the light-scattering associated by sulphate aerosol was lower compared to 227 the dust particles. Aerosol light scattering coefficients peaked at the same time as absorption 228 maximum and only qualitatively followed sulphate concentration increase. 229 230
Aerosol size distribution 231
During the studied event, the aerosol size distribution was bimodal with well defined Aitken and 232 accumulation modes. Figure 7 presents the temporal evolution of the aerosol size spectrum. 233
Initially, a higher fraction of sulphate resulted in the growth of both accumulation and Aitken 234 mode particles. However, this changed later due to the increasing fraction of dust particles. 235
Consequently from 16:30 UTC we observed both higher absorption levels and a concurrent 236 change in the size distribution (17:30 UTC). The Aitken mode diameter continued to increase 237 while the accumulation mode diameter shifted towards smaller sizes (Table 1 ). In addition, dust 238 particles increased the number concentration in both the Aitken and accumulation modes. 
